Abstract -The accurate determination of induction motor efficiency depends on the estimation of the five losses of stator and rotor copper loss, iron loss, mechanical loss and stray load loss. As the mechanical and stray load losses are not calculated by electro-magnetic analysis, the values of these two losses are very important in induction motor design. In this paper, the values of mechanical loss and stray load loss are proposed through investigating testing data from commercial products of three phase induction motors under 37kW. If the values of this paper are applied to motor design, the accuracy of design and analysis can be improved. The losses of motors are obtained by using load and no-load test results following IEC 60034-2-1 standard.
Introduction
The representative standards for efficiency test of three phase induction motor are IEEE std. 112, IEC 60034-2-1 and CSA C 390, where the stray load loss (P S ) is determined by the means of output power. These standards also determine the P S from assigned values in pre-defined curve, which depend on motor rated output power [1] . The P S is determined by subtracting the conventional losses from the apparent total loss. The dependence of the P S on motor rating is often stated in literature but the analytical calculation of P S is difficult and historical test data have often been relied upon [2] .
In squirrel-cage induction motors, the mechanical losses are produced by friction losses in bearings, windage losses of outside cooling fan, friction air losses of rotor and windage losses of internal fans of rotor rings [3] . In IEC 60034-2-1 and IEEE 112B standard, the mechanical loss is determined from no-load operation of the motor at variable voltage [4] .
In this paper, the values of mechanical loss and stray load loss are investigated through testing data from 196 commercial products of three phase induction motors under 37kW
Efficiency Test by IEC 60034-2-1
IEC 60034-2-1 was approved to replace IEC 60034-2 in 2007. One method of this standard followed the IEEE 112B procedure of determining the SLL through test measurements. This standard also provided for assigning the value of stray loss as a percentage of input power which is dependent on motor output power [2].
Procedure of efficiency test
The test procedure for efficiency and losses is listed in Table 1 .
The load test is applied at six different load points. The first four load points should be chosen to be approximately equally spaced between not less than 25% and up to and including the 100% load. The remaining two load points should be suitably approximately equally spaced above 100%. In no-load test, test motor is uncoupled from the loading device and operated at a minimum number of 7 values of voltage ranging from 125% of the rated voltage to 20% [4].
Efficiency and mechanical loss calculation
Motor efficiency, η is defined as a ratio of output mechanical power to the input electrical power (1) Tables 1 and 3 37kW 4-pole losses.
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